Structural characterization of a cross-reactive idiotype shared by monoclonal antibodies specific for the human CD4 molecule.
A panel of mouse monoclonal anti-CD4 antibodies was characterized in terms of idiotypic expression by using specific anti-idiotypic antibody (anti-Id) reagents generated in rabbits immunized with anti-Leu3a, a monoclonal anti-CD4 which inhibits the human immunodeficiency virus (HIV) gp120 binding to CD4. Direct binding and competitive inhibition assays demonstrate that the majority of monoclonal anti-CD4 antibodies able to recognize CD4 epitopes overlapping the epitope recognized by anti-Leu3a expressed an antigen-combining site-related cross-reactive idiotype (IdX). Western blot analysis was used to demonstrate that this IdX is associated primarily with the light (L) chain of the monoclonal anti-CD4 antibodies. To further characterize the structural basis of the IdX, the nucleotide sequence of the variable region of the L kappa chain of anti-Leu3a was determined. Peptides corresponding to the first, second, and third complementarity determining regions (CDRs) of the L chain of anti-Leu3a were synthesized and used to immunize rabbits. All anti-peptide antisera recognized the immunizing peptide, the cognate anti-Leu3a molecule, and several other monoclonal anti-CD4 antibodies by direct binding assays. Western blot analysis utilizing the anti-CDR peptide reagents demonstrates that the reactivity to the monoclonal anti-CD4 antibodies was L chain-specific. The anti-Id generated by immunizing with the intact anti-Leu3a molecule failed to recognize the three L chain-derived CDR synthetic peptides, suggesting that the IdX requires the presence of the three-dimensional configuration of the L chain for its expression. The broad range of reactivity exhibited by the antipeptide antisera indicates that the majority of mouse monoclonal anti-CD4 antibodies characterized in this study utilize L chains encoded by a single germ line variable (V) region kappa (V kappa) chain gene or by V kappa genes that belong to the same gene family.